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t'yfP=17^mt:*fU H»ii2 0 0mW/A, 8 2M^:ii, n 
MG aNi 1 5 0^Si?^7 P V-^S^#-e4 / .mC7)B#, HBPg&l 3<7>*#£ 
D=3^m, t°y^P=l 7 /umlzMU %mhm*2 1 0mW/AT'feo/: o 
[0 0 4 6] 

3fefc^ l 4^r^PS|51 3<9*§£D£J:tF^;/^P£f& 

5fe»tOM#lcov^T^i-^ 0 D, P (ip.fifiiiUc^m) oa^fe-fr* 
(D, P) fc^U D&3-1 O^m, PSrl 1-2 8 M mO^H^x.fc^- 

^^^P^§v^^\ niG a Nl 1 5 W^M^iil^tt^^f 
[0 0 4 7] 

HI 6 K^gt^^g^o nlGaN115 VM^mm^mfflcM (S EM) 

P=l O^mT^^o it$t<Dfz®lZ, SI^ f> ^l»«» B H ®^tt-i. A 

^H^OnMGaNS^SEM^^HI7^i- 0 CCf, iS7^n4^ 
PgRl 3<0;*:££D=1 O^m, t 4 7fP = 2 9/<m^^ 
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s<- c J: 31/ 



[0 0 4 8] 

tfz, i8i:fe^ 1 4<DfflUUl 3^^0=3^111, e?^p=i 
7 /i mO#tO nIG a Nl 1 5 O S EMf^^^t, £M~> H 9 HftftT^ 
9 1 4<0|3!P«|$1 3 <£>:*;§: £D= 3 //nu fe?.x^-p = 2 8//m«<0nlG a 
N1150SEM^I (ffiP*5l±BI8 0 1/2-C**C:fcK:a*) fc^o 0 8 43 
J: #1219 i (K eyf-P^l 7 fi mO^^-X *)i>%}2 S^m^Wtg 

[0 0 4 9] 

01 0 iZTji-fX 7 iz, nlGaNil 5 V»&&WKl**r<Dp : iMKmtiL2 0*?m 
GaNll 5^>H^tC35v^^-eii^2 0^«^^P(S2 l«ttv^ 0 * 

^oiioiMiic^^ttt, pfiomsi 8 1 nmmmi 9 t <omzm 
^pfiomsi 2^§$sr^i6rv^ 0 z<Dtzib, mt^mam^xm < , mm 

[0 0 5 0] 

»l^oSv»i:^^ft5^g l |ii| GBHWFi , F 2 , F 3 , F 4 ) 

GaNfl 5«rfliii$*, *-0_LfcM14JB 1 6 is «fc # p IG a Nf 1 7 

plGaNll 7^nIGaNil 5 £ H&Oti&ftM® 

&^i-a 0 zofz®, pMmmi 8 nflijm^i 9 1 <om^mwimm^m l£b# 

l : fittl 1 6^f)4i:^^HplGaNil 7fijtCiit>^i > COpMGa 
NJf 1 7^M-e J R#t^ttT^ , 7T^T^l Hffltotfro tfrft® 1 6^ 

?>4«<7)HnIGaNil5 OrtSBWitf 3fef±-€-«0 * * V 7 r 4 T^ffi. 1 
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[0 0 5 1] 

$ h K> -Oil O^Jfe^H UGa N^|&*r >f Kt±, El 2 1 KjjrT 

G a N^Mf'f K0^ft^0^3^K05&*3R^F#ji0^:# ${±10// 
[0 0 5 2] 

ttz, pmmmi 8 t LT, Rlt^O^AgJgl&^trN i/Ag/Auil 
[0 0 5 3] 

7>A-f^7> (Lambert ian) tM\ ^Mfc® <> V* ? „ 

%> o 

[0 0 5 4] 

aNil 7i"CJftft$*^ u^plGaNll 7±£p1limffil 8^Mt 
U-W-AZmfft-tZZtteXy), t77^ritll^f>, nlGaNfl 
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: 33/ 



(D&mZ^v ^yyta tlz i V) spfflft mi 2K^-fXd^ nIG a N 

Ml 2©ili:nllll 9£ff^f£o -fulfil 9Wi(fITO^t' 

&gfc53*£#tr nMG aNJl 1 2 <Dmffi<7)&\smmKfrfz^X nnmui 9*%m 
■f&ZttfX^&o tfz, ^(Dnm'mmi 9 &T i /P t/Au#it<7)^mS 
M^J^^-f^^ti. nIGaNil 2 £® LT^^c«mit£*L£ £ 
HI13^i-i^tC N ^i^fff»nIGaNl 1 5 

^•f&i-^^tcisit^ num^ 1 9 Kmnu 1 9 a &o 
.1 on 2 ommfm k x tus, m 1 ommfm t mm%m& - 1 &x § 

[0 0 5 5] 

Mft^^s^m 1 4 K^-To 

nZti, G aNM^'ft - KOr^7CTl/^«^$tLTV^ 0 ^GaN| 

y^lnJKfi, (R) MWGaNlW^-K ftfe (G) f&ftffl 

OGaNMWt- KiScttKWfe (B) M©GaN^Wt-W 
P3gL-CMB?iJ£tU ^tt?p^30(7)G aN»^ Kfc J: 89 1 MS5&*^J& 

fel 8l^±(«ft2 2 KJ; VjSWi^StU |WM*^ x^lRltiifi^J^ *ifzm& 
MOGaN^Nt - KC0 P «S1 8|WJ±t±@BI§L2 3 J: <9£vm3g 
x3frftOT?iJ£;ftfc*&f&ftffiOG aN^f^i - KOpHJWm 
8|WI±l±@e£&2 4 ^Svnc^^tLTV^o nHOmSl 9(iy^lRjH 

3££LT:}3*K y^IfiJ^IE^J^tL^G aNM^^t- KO*Ilifc^ot 

[0 0 5 6] 
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^£mi%<Dis^fccxm%2 2-2 4 tnmmmi 9t^u msiztLtz 

[0 0 5 7] 

zomm3tmz&\,*x^ mmyt<D^.\ l zmcxMm2 2-2 At nutgi 9 

ommmK xti^ #g a n^/^ *~ vtm 1 <7)iMic 
^Ga n^^^-t * - k t mmmm z. t k x d 

[0 0 5 8] 

u«Di^(7)f 5 Oiif IC i ^ G a NM*r-f t- KKov>T«9! 

ci<7)^ 5 o^*fe^«ini5v»Tt±, m 1 (omm^mt mm^ lxg a nm^/ 

^ Kfc*Bft?-*j^ Mvx^ 1 4 0P8PSB1 3CD7<:§^D= 10/zm, If 

it<7)7C§ £W= 1 3 ^ m^J, 
[0 0 5 9] 

Z<DflS5<t)mM : !&Wz£tL& > MMc?7s>7 1 4cO|flPfi51 3 07C§ $D**1 0 

//mi Jt;$&$J7C # £ £: «£ *K nlGaNil 5 OjffiRj&IB^fcietfc 2 0 ^ 
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[0 0 6 0] 

4 ii^iiM^f), mum 

£D = 1 0 //m, tfyfP = 2 8 /imtno %Lb~, Z<D$L&~?7s? 1 4 £fflv> 
TnlGaNll 5 i<O^M^IiWx.lfl 0 2 0t;t 

nlGaNU 2 t<Dftffii£mzi3lf2>m&*m*?frKlrZ>tztb, JsRftzHJK«r 1 
020«C*l?*>te<U JSfcftaftSr1&< IT^ft^^ i^CLtU^ n 
IGaNil2 fcO#MjS^O|f|J^*I^<^:lf|5^0Jffift»±jSftffljR* 1 0 2 0*0 

jSJ^£0. 5 ,«m/hgjKfc:f£i: LTJfcgfcfHo £ tUC <}: o El 1 6 ICtjtT 

o i^fiMIIli, ^OnlGaNIl 5 

Ng 1 5 <D±M(DWm $ *L& S W ^ h & Z> o 

^^f KSr«3t-r*o COM, H*i?-fI^I$W=l 3//mt^l)o 

-<^i6 (omtfmm k * *u*, # 1 onj&Bms * tr » 2 <Dnmnm t mm* 
m&*&z>z &o fgfcmjjbLxi*, m*-i£, mmmm.2 oo^a^ 

• [0 0 6 1] 

1r& 0 iOG a N^fSjfe^ * - KiH 1 7 W« 

niS-7X^14«n^ 3^1$ D= 1 0,«m, fcfy^P 
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«nIGaNil 5 £ % K*<D±Kfe&m 1 6^ilFpl 

GaNil 7 - £-Cti:£<&iSttfli 1 6 llii 1 6 a> #P® 

1 6b> mmmi e c , #fjii 6 d^axmstmi e e^^sMQwigt 

-f&o i*tP><^>l*SJi 16 a, #pJf 16 b, PtSJi 16c, #pJI 1 6 dJ3<fc 
Otl€l 6 eit 0Jx.«fI nG aNiti *)Mfl> 0 d<7>^£\ H*3IKF* 
jt^i £W= 1 3 ^ mtfeSo 
[0 0 6 2] 

»lO*M0&»tra*JCLTI!g*a^ Ell 7^tGaN^ 

i^i7 (ommfm^ x *uf , m 1 ogiraiR & * 2 <nnmrm t mum* 

IJ^Wit^iSo f^mU^LTte, Wit if, IEIfem^2 0 0/. AOBf 
£80 /<W^#^ui:^tl-& 0 
[0 0 6 3] 

^C^, Z.<D$m<0% 8 OHMflBJRfc «Ga N^S^fe*^ Kfcov*TK9! 
•fho iOG a N^^^f * - KtH 1 8 i:^to 

1-*Jfeft^** 1 4*^1-***. f&l^lifem g ,fc#l£«9, 1PH513^I 
£D=10//m, \£v?-F=2 8 jumtir&o i«^^14» 
■CnlGaNi 1 5 £SiRJ&ft dOB#^Rag{±^x.ff 9 4 OttL 

, Jfc*B&K£:/V-^J&Rffeir-?l 1. 0-11. 3^m/htv^»:lv> 
J&KjS£fc"t*o iOWaftftOBRfctt, nSGaN112J:OFrMfl:felt 
*jS««r«i^^^i-*^ie>, MSS^9 4 0tJ:niS<U J&SiSJgfclg; < 

iv^s, nlGaNl 1 2 fcO#®j£#<7»fr&l& 
<^^ftli^SI^9 4 OtfcU ^ft^^7V-^ftm#*ei 1 
. 0-11. 3^m/h^v>-9^^v^Si$JSlc|S:5gLTff9o -<Of> #c 
ftiljgfcO. 5jum/h«*fc:*fcLTJfc£*:fHo ZtiKX^X, HI 8^ 

MaTM^it«»i^u ■m&Mfrv>±m& cm* tz 
tecmmn<D&&mfrb%&xftm&w<D&mm<DnmG aNi 1 s^j&k-t 

& 0 iOnlGaNSl 5 O]JM*flH9-te0I*.»f 9 4 OtOMfiJttT^ 
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K-yGaNi2 2^Ji(fl 1. 0-11. 3 // m/h OJfiJBfift'C^il^ 
BBC&J:9fc0lx.tfJS31 OOnmWS^o i07>K-^GaNi2 
2 ttfcSCH^Stfcfc&o 
[0 0 6 4] 

- i o^lMfili: J: sfcl*. 1 OHifem g ,*3 J: tf» 2 o^l 

xJ£> |gg&tt3K2 0 0/zAomt:8 0j«WWifcA s -Cl&o 
[0 0 6 5] 

9 ^iiKa ^ g a t- viz^rmM 

^-ooft^^ffiJ^^Ycffl^v^^^^ U ^0*^&£Mx.l£3 0 /u 
m, C<7)*^^I^^Sl£^^^ft^-t^^^l^^l 0//mtt^o P3nf|5 
1 30t°7fP(^Jx.lf2 8 /<mWo 1 4 ^^tn 

IGaNll 5 Zm$lJ&MmtZ>o Z.<D9%<D$u&UfeteMz-li9 4 0*Ct U J& 
gilESr"/!'-'^^^"^ 1 1 . 0-11. 3 /*m/h iiv^^lt&cil^j&S 

s^i^^-r^/v:*^ j&siat£9 4 oti *) <m&< u m&mm*&< tr 

£d i:ttt iv^, nlGaNi l 2 fco#ffij£#o«Hfr*lfc< 

9 AOVtU &&&mi'7l'-'t-1&&®M"? 11.0 
-11. 3^m/hi:v^^1jrtC3Sv^ftjSJR^SS:s£LTffdo -tLCioT, 
El 1 9 tc^-T £ -9 K> J&S^*? 1 4 WHP«P 1 3 Oft/hTj1*^lRlU?&o/iWf® 
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[0 0 6 6] 

K2 5/jWS:!l5CWi*o 
[0 0 6 7] 

9i-f&o C<7)GaN^W^t-F^0 2O^to 

i^i o©^Mii:*v^ii, ^lo^jfe^fcra^b-cranaJi 3& 

££D=10//nu fc?y^P = 2 8 ^mtt&o i©ES^^14?:ffl 
v^tnlGaNll 5 *S^R$-**o £OH#OJ&«iaK 9 4 0tt 

U iSIS^7>-tMM-eil. 0-11. 3^m/htv^^(:^ 
vva£j£j&fc-r& 0 i^Mf^i^f^ nlGaN112i:Offfl»:^ 
lt*Jft**a^K:*t-«fei6, J&St£E£9 4 CC J: <9 4>©< U J&ftilJ^£© 
< tT^ft^^^J:^ KLTfc «fcv^ nlGaNl 1 2 b<D$mi5&<OUfr* 

1. 0-11. S/um/hfcv^g^Kav^^BSJKtclEjfeUTff ?o 
[0 0 6 8] 

*f-y>7\ %tz\u cf 4 ^chf 3 %t:<D7 vm*^ts3-y?->?tfxzm^tz 

R I EftCi O^y^-^^* -tZo 

#tfc> nlGaNll 5 _Lte«x.Mr 9 6 0 Wj£Sa^-e#!lx. f£ 1 fx m^JKO 
H$l:nIGaNi (073^1*) «r«S$-fr^> 9ia*v»T-€-^J*»fc*lIf±. 

6 43J:a f pMGaNJil 7«S£-£-& 0 £<0*&£\ %dtm=f-mik<7> 
jt£ £W= 1 3 /<mtl)So 

[0 0 6 9] 
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t Uflx.lfR I Eftta ») pIG aNf 1 7 & £ 1 6 

^^.y^->^LXmn^mmL, i^liP^CnlGaNll 2&mffi£-£& 

1 7£J:?TO14Jf 1 6^fM$tL/^BnfB^ai:TnMGaN^l 2icn>?* 
hU:Ti/Pt / A u«7i<7) n1PJJ«^ 1 9 ^tM£*i&o 
[0 0 7 0] 

O^^W^lcitt^ ^l<7)^»^i5J:?/^2<7)^ife^i:^ 
B#K2 5 ^w^#^ui^-el^o 

[0 0 7 1] 

n> (s io 2 ) ^sibvvn^ (s iN) frb%z>m^'?x?<Dmnm-&i>! 

& nlG aNii±^^^±MlcMtTMML^MI§^M^^i-^)A^II^ 
WnlGaNi^WIU tftv^ ^ *^L^:I S f«^ H B B ffi±t:fStt 
l^pIGaNi^t'«S?«i:i^ nlGaNi^M^-?-^ 
plG aNl«IS(i9 0 0 r&_h<^&tMT*>*L£ tz*b, ^^^SH^ES^ 
X^(0»f)y'J3> (Si) ^Bl* (0) rtTOtU ifr^^ft^J&S 

$SB#lC#^ire&*K GaNWUnI/F»fcUi<Si^ plG 
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ffiKJ&R^** 1 4 =Sr^yf->^*LTv^^ae>, ®ttJS H^i^pIGa 
N117 <7)^*B#lC^ft-7X^ 1 4 l±#£-£1\ pIGaNlH <OjfcJ£B#fcj& 

M g /6 s K- fLfcftfldfitfc© plGaNin^^t # > £>v>T l± G 
a N^/^f * - Ktf>3&36S&*^> $ h % h |fij_t i £ § £ e 
[0 0 7 2] 

Hife^HKRgSeS & <DXi±% < , £ oi&WO^WSS^Hc? < 

*f#h 4*& K*k 
[0 0 7 3] 

I nM<D/>?v>I nGaNi*^if^tt^J:v^ 0 ttz, £^KB 
CT> V>t>t9> h tfiy jy? (bowing) K K3r> y :/Oi«/Jv«j**&;& 

I nGaNCA 1 St^ATA 1 G a I n N t LX i> X £<b&c N 
iBCX, Wi&m let nlG aNH2 t 1 6 t pIGaNi 1 7 

[0 0 7 4] 
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Xi>£^ Q ELO (Epitaxial Lateral Overgrowth) ■**>7 , *1t t*<Dl& 

if^i^m^im^mm lt# hfi^wmm^ g a n^^« v^-c <> «t v> 0 

[0 0 7 5] 

@18t^F^tc, fS^Jf 1 6 « L/cMAS^T^f ^ Ni> P 

v<D§tymm<o x 19 — m <d&i±. % m & ^ t -fx § & 0 

[0 0 7 6] 

&fcl 1 JiJC«»OG a N****^ K&^ey V v y * Kfitl&Lfz^ Zti 
[0 0 7 7] 

mMm±.^'j>% < t % m'&mte x xm 2 mnm^mzm zm^mm vx^itm 
2>tztt><D*p'ffim&±wffimx$>& 0 
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[02] 
[13] 
[04] . 

i (Dmmfm^x^ g a N^^-r K^^at^^^-r 

[H5] 

io^cT)^ i (Dnmftm^z & g a N^j^r-f K^ta^^^r 

j&K^ x^CTW'f ^Ic^JK-T ^PiP^S: ^-r¥® m t? & * o 

i (Dmnj&mKxz g a N^^t - vonm-xm^^x 

[07] 

1 O^Jfc^ffifcOJtlSEW^ ££G a NSy&ft^ KO*Bt*- 

[HI 8] 

doss^a* i vmmmzzz g a n****^ koi^^^^t 

3§^^»&£5£)£Lfcii:?£OG a N2raX&^O^W^S£^1-|2Mtffl¥E 
[HI 0] 
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[mil] 
[mi 23 

Cc7)^<7)^2 0||ife^S^J:^G aNlHWt- K£^1-»r®m-e&& 

o 

[mi 3] 

i i«f 2 (OlMiJ: i S G a N^^^-f t - K* n fcjLfc 

[mi 4] 

[mi 5] 

gffMm-e^^o 
[mi 6] 

C10^0^6 W^W^^i^G aN^H5fe^-r^- KSr^l-sramiS^ 

HfMm-e^^>o 

[mi 7] 

®rMm-e&& 0 
imi 8] 

ijf®m-T?&&o 
[mi 9] 
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[02 0] 
[IH2 1] 

1 l-t7 7^7i«, 12-nIGaNl, 13-iP«, 
15-fitti> 15-nSGaNl, 16-pIGaNi, 1 7 • • • BP 

i 8 • • • pflsm^ 1 9 • • • n«m«. 2 0— <ett. 2 1— aw&rb> 

2 2, 2 3, 2 4- • • 
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13 muu 



--14 

^1200 nlGaNg 

--11 wrjT&m 
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[0 2] 



15(n) 
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0fl2OO3-O 7 7 7 O3 0 
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[194] 



18 17(p) 
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[0 8] 
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[mi o] 




[HI 1] 
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[012] 



^ #M 2003-077703 ^ 
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[mi 4] 



x 
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[016] 



18 17(p) 





W 
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[01 7] 



18 17(p) 




11 



D_ 
W 
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i6/E 



[02 1 J 
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•#02 0 0 3-0 7 7 7 0 3 W 



mm] 

[Mik^m t7 7 ^ 711 1 1 ±t nlG a Nl 1 2 ^<D± 

ks i ^m^tmj: vm^x? i 4£i^i-£ 0 i 4<7>p§ngin 3 

*tt*^i^^MO nIG a Ni 1 5 *WRjSft3-fr* 0 ^nlG 
aN/fl 5±tc^tt®i 6*3J:^pMGaNJf 1 7 
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m m a m & m m 



f$BU#-§- [000002185] 

1 • &M*EM 0 1 9 9 0 # 8^300 

casus e&] if^s^ 

ft flf MnU&)\UKjk&)\\ 6TS 7#3 5-5- 



